Dissolution of ibuprofen enantiomers from coprecipitates and suspensions containing chiral excipients.
The purpose of this research was to evaluate the stereospecific interaction of ibuprofen with chiral excipients such as hydroxypropyl-beta-cyclodextrin (HPCD), tartaric acid, sucrose, hydroxypropylmethylcellulose (HPMC), methylcellulose (MC), and a nonchiral excipient, citric acid. Coprecipitates of ibuprofen were prepared in molar ratios ranging between 1:0.5 and 1:10 by a solvent evaporation method and characterized using x-ray diffraction, Fourier-transform infrared (FTIR) spectroscopy, and dissolution testing. Phase solubility studies of ibuprofen were carried out by adding excess amount of ibuprofen to aqueous excipient solutions of varying concentrations. Interaction was studied in suspensions of ibuprofen with HPMC, MC, and sucrose stored at room temperature and 60 degrees C for 12 weeks. Solubility of ibuprofen in HPCD solutions increased 10-fold, whereas solubility decreased in the tartaric and citric acid solutions, a result of decreased pH with increased amount of the acids in which ibuprofen (pKa 4.8) is less soluble. Phase solubility diagrams of ibuprofen in aqueous HPCD, citric acid, and tartaric acid solutions showed no stereospecific differences in solubility of the two enantiomers. X-ray diffraction studies showed that ibuprofen exists in a crystalline form at low ibuprofen-to-excipient ratios, whereas at the higher ratios, it exists in an amorphous form. FTIR spectroscopy for HPCD coprecipitates showed a shift of the carbonyl stretching band of ibuprofen to a higher wavelength with a markedly decreased intensity, probably because of a breakdown in the intermolecular hydrogen bonding with ibuprofen and restriction of the drug molecule in the HPCD cavity, respectively. Dissolution profiles of the coprecipitates demonstrated higher dissolution rates than those of pure ibuprofen. The presence of chiral excipients did not appear to cause stereoselective release of the drug from the coprecipitates and the suspensions.